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(54) METALLIC BASE CIRCUIT BOARD 

(57)Abstract: 

PURPOSE: To provide a metallic base circuit board for both soldering 
and wire bonding on its same surface, by coating a soldering pad and a 
wire-bonding pad in a copper circuit pattern with nickel plating and 
additionally with gold plating of a given value in thickness, 
CONSTITUTION: A copper circuit pattern 15 is formed on an insulating 
13 on a base metallic board 1 1 made of an aluminum plate and the like. 
A soldering pad 15a and a wire bonding pad 15b are provided in the 
copper circuit pattern 15. Both the soldering pad 15a and wire bonding 
pad 15b are coated with nickel plating 17, and are coated again with gold 
plating of 0.2(^m or less in thickness (preferably, not less than 0.1 ^im). 
Consequently, the soldering pad and wire bonding pad are coated with 
the same plating, and a metallic circuit board with good soldering and 
wire bonding can be obtained. 
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[Claim(s)] 

[Claim 1] A copper circuit pattern is formed through an insulating layer on a base metal plate, 
nickel plating is performed in the metal base circuit board by which the pad section for 
soldering and the pad section for wire bonding were prepared in the copper circuit pattern to 
both the pad section for soldering of said copper circuit pattern, and the pad section for wire 
bonding, and it is thickness 0.2 on it. mum The metal base circuit board characterized by 
performing the following gold plate. 

[Claim 2] At the metal base circuit board according to claim 1, the thickness of gold plate is 
0.01 micrometers. What it is above. 

[Claim 3] What is characterized by performing nickel plating and gold plate by electroless 
deposition to all the front faces of the copper circuit pattern which is not covered with a 
solder resist by the metal base circuit board according to claim 1 or 2. 

[Claim 4] What a base metal plate is a copper plate and is characterized by performing nickel 
plating and gold plate also to the front face of this copper plate by the metal base circuit 
board according to claim 1, 2, or 3. 

[Claim 5] A thing including a base metal plate is a copper sheet, and nickel plating and the 
gilding being given the surface of this copper sheet with a metal base circuit board as claimed 
in. claim 4. 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the metal base circuit board used for a 

hybrid integrated circuit etc. 

[0002] 

[Description of the Prior Art] Although the metal base circuit board forms a copper circuit 
pattern through an insulating layer on a base metal plate, in the case of the metal base circuit 
board used [ especially ] for a hybrid integrated circuit etc., it is necessary to prepare both 
the pad section for soldering electronic parts to a copper circuit pattern, and the pad section 
for making ultrasonic connection of the bonding wire (aluminum thin line). 
[0003] However, although the copper front face is easy for soldering, since it is difficult to 
perform wire bonding, in this kind of metal base circuit board, the pad section for soldering 
exposes copper as it is, and the pad section for wire bonding has been conventionally made 
into the structure which performed nickel plating (JP,52-3461,B). 

[0004] The basic structure is shown in drawing 3 . This metal base circuit board forms the 
copper circuit pattern 15 through the insulating layer 13 which consists of an epoxy resin etc. 
on the base metal plate 1 1 which consists of an aluminum plate etc. The copper circuit 
pattern 15 is usually formed of pattern etching of copper foil. Although pad section 15a for 
soldering and pad section 15b for wire bonding are preparecLinlthercopper circuit pattern 15, 
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pad section 15a for soldering exposes a copper front face as it is, and, as for pad section 15b 
for wire bonding, nickel plating 17 is performed to the front face. In addition, 19 is the solder 
resist printed by fields other than the pad section. 
[0005] 

[Problem(s) to be Solved by the Invention] Since the conventional metal base circuit board 
needed to form the pad section for wire bonding which carried out nickel plating to the pad 
section for soldering on the front face of copper on the same substrate, after it performed 
nickel plating only to the pad section for wire bonding as nickel plating is not in the pad 
section for soldering or performed nickel plating to all the pad sections, it needed to remove 
nickel plating of the pad section for soldering, and its manufacture was very troublesome. For 
this reason, development of the metal base circuit board which can do soldering and wire 
bonding on the same front face was desired. 

[0006] Although it is possible as one means for solving the above-mentioned technical 
problem to perform nickel plating to all the pad sections, a nickel-plating side has the problem 
that soldering nature is bad. Moreover, as other means, gold-plating at all the pad sections is 
also considered. However, a gold plate side has the problem that wire-bonding nature is 
worse than a nickel-plating side (said official report). Thus, it is difficult to be satisfied with 
plating of a single metal of both soldering nature and wire-bonding nature. 
[0007] 

[Means for Solving the Problem] This invention is what offers the metal base circuit board 
which solved the above technical problems. The configuration In the metal base circuit board 
by which the copper circuit pattern was formed through the insulating layer on the base metal 
plate, and the pad section for soldering and the pad section for wire bonding were prepared in 
the copper circuit pattern Nickel plating is performed to both the pad section for soldering of 
said copper circuit pattern, and the pad section for wire bonding, and it is thickness 0.2 )J m 
on it. It is characterized by performing the following gold plate. 
[0008] 

[Function] Although, as for this metal base circuit board, nickel plating is performed also to 
the front face of the pad section for soldering, since gold plate is performed on it, the 
badness of solder wettability of nickel plating improves, and soldering nature is good. 
Moreover, gold plate is 0.2 micrometers in thickness on nickel plating, although wire-bonding 
nature has been worsened conventionally. When the following very thin gold plate was 
prepared, it was checked that a good wire-bonding property is acquired. However, since the 
effectiveness of a solder wettability improvement of a nickel-plating side will fall if too not 
much thin, the thickness of gold plate is 0.01 micrometers. Carrying out above is desirable. 
[0009] 

[Example] Hereafter, the example of this invention is explained to a detail with reference to a 
drawing. Drawing 1 shows one example of this invention. This metal base circuit board forms 
the copper circuit pattern 15 through an insulating layer 13 on the base metal plates 11, such 
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as an aluminum plate. Although it is the same as the conventional metal base circuit board 
shown in the copper circuit pattern 15 at drawing 3 with the point of having prepared pad 
section 15a for soldering, and pad section 15b for wire bonding Nickel plating 17 is performed 
to both pad section 15for soldering a of the copper circuit pattern 15, and pad section 15b for 
wire bonding, and it is thickness 0.2(2 m on it. It has the description at the point of having 
performed the following gold plate 21. 

[0010] Since, as for this metal base circuit board, the front face of pad section 15a for 
soldering serves as gold plate 21, soldering nature is good. Moreover, although the front face 
of pad section 15b for wire bonding serves as the gold plate 21 conventionally worsened by 
wire-bonding nature, it is thickness 0.2 fl m on nickel plating 17. When the following very thin 
gold plate 21 is formed, a good wire-bonding property is acquired so that it may mention later. 
[001 1] From the field of a wire-bonding property, since the effectiveness of improving the 
solder wettability of nickel plating 17 will fall if too not much thin although a thing thin as 
much as possible is desirable, the thickness of gold plate 21 is 0.01 fl m micrometers. 
Carrying out above is desirable. 

[0012] As for nickel plating 17 and gold plate 21, forming by electroless deposition is desirable. 
After covering fields other than pad section 15a and 15b by the solder resist 19, a solder 
resist 19 is made to use also [ resist / plating ], electroless deposition is performed, in 
forming nickel plating 17 and gold plate 21 by electroless deposition, if nickel plating 17 and 
gold plate 21 are formed all over the front face (namely, pad section) of the copper circuit 
pattern 15 which is not covered with a solder resist 19, a production process can be lessened 
and productivity will improve. 

[0013] Moreover, although an aluminum plate is generally used as a base metal plate, metal 
plates, such as copper, iron, and copper-Invar, can also be used. 

[0014] Drawing 2 shows other examples of this invention which used copper plate 11C as a 
base metal plate. Although there were few examples used as a base metal plate by the reason 
corrosion resistance is inferior although the copper plate is excellent in heat-conducting 
characteristic and heat dissipation nature compared with the aluminum plate When using 
copper plate 1 1C as a base metal plate like drawing 2 and performing nickel plating 17 and 
gold plate 21 to the pad sections 15a and 15b of the copper circuit pattern 15 If nickel plating 
17 and gold plate 21 are simultaneously performed also to the front face of copper plate 1 1C, 
the corrosion resistance of copper plate 11C can be improved substantially, and the good 
metal base circuit board of heat dissipation nature will be obtained from what used the 
aluminum plate for the base metal plate. 

[0015] Next, the experimental result of soldering nature and wire-bonding nature is explained. 
In an experiment, an aluminum plate with a thickness of 2mm is used as a base metal plate, 
and it is thickness 100/i m to this. An epoxy system insulating layer is minded and it is 35 
micrometers in thickness. The metal base copper-clad sheet which stuck copper foil was 
used as the start ingredient. 
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[0016] the example 1 of a comparison — a metal base copper-clad sheet — it remains as it 
is. The example 2 of a comparison is 5 micrometers in thickness on copper foil. Nickel plating 
is performed. The example 3 of a comparison is 5 micrometers in thickness on copper foil. 
Nickel plating is performed and gold plate with a thickness of 2 micrometers is performed on 
it. 

[0017] An example 1 is 5 micrometers in thickness on copper foil. Nickel plating is performed 
and it is thickness on it. 0.02 micrometers It gold-plates. An example 2 is 5 micrometers in 
thickness on copper foil. Nickel plating is performed and it is 0.05 p. m thickness on it. 
micrometers It gold-plates. An example 3 is 5 micrometers in thickness on copper foil. Nickel 
plating is performed and it is thickness on it. 0.1 micrometers It gold-plates. An example 4 is 
5 micrometers in thickness on copper foil. Nickel plating is performed and it is thickness on it. 
0.15 micrometers It gold-plates. 

[0018] All performed nickel plating and gold plate by electroplating. A solder wettability trial 
and the wire-bonding sex test were performed about each of these samples. The result is 
shown in a table 1. 

[0019] in addition — each of the solder heatproof sample after floating a solder wettability 
trial for 1 minute on a 260 ** solder bus with a original sample — JISC 5012.8.4 — applying 
correspondingly — a trial — carrying out — a solder wetted area — a original sample and a 
solder heatproof sample — 95% or more of thing — O and a original sample — 95% or more of 
thing — ** — less than 95% of both things were made into x. Moreover, the wire-bonding sex 
test is a diameter 200 U m. Before [after carrying out bonding of the aluminum wire ] 
heating The pull trial was performed after 200 degree-Cx 1000-hour heating, and that to 
which reinforcement does not come 70% or more of thing out of O and less than 70% of thing 
in the phase before ** and heating compared with reinforcement's heating before was made 
into x. 
[0020] 
[A table 1] 
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[0021] It is clearer than the above result that the example's both properties are excellent 
compared with the example of a comparison. 

[0022] Next, said metal base copper-clad sheet is used, after carrying out pattern etching of 
the copper foil and forming a circuit, it leaves the pad section and a solder resist is printed, 
and it is 5 micrometers in thickness by electroless deposition to the after that and pad 
section. Nickel plating is performed and it is 0.05 micrometers in thickness by electroless 
deposition further. About the sample which gold-plated, a solder wettability trial and the 
wire-bonding sex test were performed. The result was all good. 

[0023] Said electroless deposition has applied permutation plating currently generally 
industrially performed as one of the electroless deposition methods here. With this 
permutation plating, plating thickness is at most 0.2 jl m. Although it is a limitation, it is in 
agreement with the upper limit of the plating thickness of this point this invention, and can be 
called an effective means also from this point. 
[0024] 

[Effect of the Invention] As explained above, according to this invention, the same plating as 
the pad section for soldering and the pad section for wire bonding can be performed, and both 
soldering nature and wire-bonding nature can obtain the good metal base circuit board. 
Therefore, manufacture of the metal base circuit board which has both the pad section for 
soldering and the pad section for wire bonding becomes very easy, and a cost cut can be 
aimed at. 

[Brief Description of the Drawings] 

[Drawing 1] The sectional view of the metal base circuit board concerning one example of 
this invention. 

[Drawing 2] The sectional view of the metal base circuit board concerning other examples of 
this invention. 

[Drawing 3] The sectional view of the conventional metal base circuit board. 
[Description of Notations] 

11: Base metal plate 11C: Copper plate (base metal plate) 
13: Insulating layer 15: Copper circuit pattern 

15a: The pad section for soldering 15b: The pad section for wire bonding 
17: Nickel plating 19: Solder resist 
21: Gold plate 



5 




lese Patent No.3349166) 



[Drawing 2] 




[Drawing 3] 
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